Insulin downregulates SIRT1 and AMPK activation and is associated with changes in liver fat, but not in inflammation and mitochondrial oxidative capacity, in streptozotocin-diabetic rat.
Involvement of insulin in diabetes-associated liver triglyceride deposition and its potential pathways remain incompletely defined. SIRT1 may negatively modulate lipogenesis and liver triglyceride accumulation, involving AMP-activated protein kinase (AMPK) activation. In streptozotocin-diabetic rats, we hypothesized that insulin negatively modulates liver SIRT1 and activates AMPK-inhibited lipogenic mediators leading to triglyceride accumulation. The impact of insulin deprivation (INS-) and replacement (INS+) on liver inflammation and mitochondrial oxidative capacity (also potentially regulating triglyceride deposition) was also measured. Streptozotocin-diabetic rats under chronic (8-week) INS- and INS+. Compared to INS- (P < 0.05), INS+ had low liver SIRT1 with low AMPK activating phosphorylation, low inactivating phosphorylation of its lipogenic target acetyl-CoA carboxylase and high tissue triglycerides. INS- (P < 0.05 vs Control) had liver inflammation and high mitochondrial oxidative capacity, but neither was modulated by INS+. Pair-feeding showed no influence of spontaneous overeating on insulin-induced changes. Insulin replacement downregulates SIRT1 and AMPK activation in vivo in streptozotocin-diabetic rat liver, likely contributing to insulin-induced liver triglyceride accumulation. Under the current experimental conditions, insulin-deprived diabetes is associated with liver inflammation and high mitochondrial oxidative capacity, that are not affected by insulin replacement and are therefore unlikely to contribute to tissue triglyceride changes in this model.